The implementation of the UN's Sustainable Development Goals in the urban centres of the world is one of the most consequential and ambitious projects that the nations of the world have undertaken. Guidance for achieving the goals in an integrated way that creates true sustainability is currently lacking because of the wicked nature of the problem. However, its wickedness highlights the critical importance of governance and decision-making processes for such integration, including the relationship between governments and their citizens. In particular, there is strong evidence to suggest that managing wicked problems like the SDGs is best done through forms of democracy that are deliberative, representative and influential. Called "deliberative democracy", we draw on an existing body of research and case studies of deliberative democracy in action to apply its principles to a step-by-step process for the implementation and integration of the Goals in Cities. The paper concludes with the beginnings of a framework based on deliberative democratic principles, and an outline of methods for the scaling and expansion of the implementation process to cope with the global nature of the problem.
Introduction
In 2014 the majority of the world's population-more than 54 percent-lived in cities and by mid-century, this figure is expected to rise to two out of every three human beings on the planet [1] . Meeting the Sustainable Development Goals (SDGs), adopted three years ago by the UN [2] , will be critical to ensuring that this radical change does not produce human crises that overwhelm the ability of member states to cope with them.
Early thinking about sustainability assumed the need to recognise trade-offs between demographic, economic (including consumption and technology), environmental, and social/cultural factors. Now the focus has shifted to the need to achieve sustainability " . . . through the integration and acknowledgement of economic, environmental, and social concerns throughout the decision making process" [3] . Though the question of how to realise such integration has received some attention [4] , it is unclear how public decision-making processes might be transformed to generate outcomes that support and advance this aim.
In this article, we propose an approach to bridging the strategic gap between the substantive policy goals for long-term sustainability and the means that will be required to attain them. Specifically, we outline a series of principles for achieving the integrated implementation of SDGs in cities, based on the scaling of collaborative problem solving and decision-making. The methodology underlying this framework is "deliberative democracy" (i.e., democratic decision-making that is representative, deliberative, and influential). We discuss several case studies from around the globe in order to illustrate the potential of the proposed framework.
The Difficulties of Integrating the SDGs
Understandably, it might be thought that, like many problems in the natural sciences (though less so in the social sciences), the sustainability "problem" can be broken into a finite number of pieces that can be solved discretely and then aggregated to arrive at a successful overall solution. The SDGs, however, address a class of problems that are ill suited to this atomistic and reductionist approach [22] . These problems have been labelled "wicked" and the SDGs qualify as some the most wicked problems facing us [23, 24] .
Identified initially in planning policy [25] , "wicked" problems have now been diagnosed widely in almost every aspect of sustainability [26] . Wicked problems are ill defined, nonlinearly linked, and subjectively viewed. Their converse, the "tame" problem, is one that can be solved by adhering to an established, "tried-and-true", "linear" process of analysis, identification of options, and cost-benefit analysis. Such problems are straightforward-they quickly suggest one or more solutions-even if devising the solution requires a great deal of time and other resources. Tame problems tend to be insulated from the effects of the external environment. Owing to this insulation, they can be "complex" (i.e., composed of many interacting elements (most of them internal)), and yet remain likely to yield a broadly acceptable solution with time and persistence. A wicked problem, in contrast, cannot be solved in a manner that is straightforward, familiar, and "linear". As the originator of this term, Horst Rittel [25] , defined it; a wicked problem is distinguished by the following characteristics:
•
The problem cannot be understood fully until a solution has been proposed: Every solution to a wicked problem reveals some new aspect of it that requires further adjustments to what has been proposed. This means there is and can be no definitive statement of "the problem". The problem is "ill-structured"-it is composed of interrelated influences, constraints, and effects that vary with the context in which it is encountered. What "the problem" is depends on the perspective from which an answer to the question is offered; different stakeholders have fundamentally different views about what constitutes the unsatisfactory condition that constitutes the problem and warrants a response.
There is no clear and uncontested rule for determining when to stop the effort to identify and respond: Because there is no definitive conception of the problem, there can be no definitive solution. The problem-solving process concludes when participants run out of resources-time, money, energy-and is judged to be either "better" or "worse".
• Solutions are not right or wrong: Since no clear, consensual criterion of success exists, solutions offer outcomes that are only "better", "worse", "good enough", or "not good enough". The adequacy of a solution depends on perception of the problem and so stakeholders assess possible solutions from within their respective organising belief systems ("worldviews").
Every wicked problem and solution is novel and unique: For every wicked problem, large numbers of contributing factors are embedded in a constantly-changing social context. For this reason, problems are unlikely to have been encountered previously, at least in precisely the same form. Each differs substantially from others, making every wicked problem unique.
To make things worse, every attempt to solve a wicked problem has consequences that preclude its replication. People cannot learn about the problem without trying solutions, but every solution tried is costly and produces consequences that, intended or not, are apt to generate additional problems.
The problem is consequential and there is no single clear solution: The effects of the problem are impactful and significant and so are the effects of the solution. Those facing wicked problems, as Rittel says, "have no right to be wrong". Compounding this, it is possible that there may be no solution at all. Or there might be many solutions, none of which can be usefully compared to the others. Or there might be solutions that are never thought of. Devising any viable solution requires imagination and creativity. Settling on one requires judgment.
These characteristics make wicked problems highly resistant to the linear problem-solving attempted in a centralised, top-down, "command-and-control" structure, populated by a limited number of persons whose perspective is technocratic, bureaucratic, or politically partisan and competitive. Dealing effectively with this complexity requires that the relationships between the parties be taken just as seriously and treated just as skilfully as any other factor that is relevant to solving the problem. Both direct and indirect stakeholders must be included in a "meaningful way" in the effort to solve the problem. While there may be a "best" answer for all concerned, there is no single "correct" one. Rather, what matters is whether everyone whose buy-in is needed to devise and implement a solution supports the course decided upon. "To put it more starkly", writes Conklin, "without being included in the thinking and decision-making process, [stakeholders] may seek to undermine or even sabotage the project if their needs are not considered" [27] . The antidote is a problem-solving approach that is non-linear, de-centralised, bottom-up, maximally inclusive, diversely constituted, cooperative, and, recognising the importance of relationships, is orientated to the achievement of a solution that is acceptable to all. Overcoming fragmentation requires sharing: shared knowledge, shared understandings, shared priorities, shared responsibilities, shared effort, shared goodwill, and shared commitment.
In view of the limitations of both centralised, top-down, "technocratic" problem-solving and self-interested political competition, it seems prudent to prioritise alternative approaches to solving wicked problems
Reforming Governance: Key to Integrating the SDG's
Addressing problems in the public sphere and how decisions should be made to resolve them is the domain of governance. [28, 29] Governance was considered but not included as a stand-alone SDG because of its politically charged nature. Although we agree with the normative aspects of the method we outline here, our arguments in support of it will follow the SDG's implicit approach to governance as an enabler for the Goals rather than as an end in itself. Not surprisingly, a growing literature has emerged detailing the failure of existing modes of national governance to solve wicked problems, and emphasising the need for alternative approaches that are less reductionist and more integrative [30, 31] . The concept of governance as a mode of social cooperation between social institutions has been discussed at length in recent years [12] . Considerable disagreement exists, however, concerning the answers to, and relative importance of three basic questions about the decision-making process: Who decides (input)? How do we make decisions (process)? and What happens when we decide (output)? [32] .
Following on from our discussion above of their wicked nature, the elements of governance most likely to be needed in efforts to integrate and implement SDGs successfully are as follows:
• Collective Value Judgements: SDGs are intimately linked to a series of value judgements-not just those of individuals, but also public ones that must be formed collectively [33] . How to make such value judgements is essential to the legitimacy of a sustainability governance model. However, forty years ago Rittel commented: "We do not even have a theory that tells us how to find out what might be considered a societally best state." [25] . Fortunately, since this time there has been much theorising and research on legitimate methods for arriving at socially constructed judgements [34, 35] . This governance element informs questions of input and process, and highlights the need to create a legitimate way of elevating the values of importance to each of the SDGs.
•
Diverse inputs: The uncertainty that attends the diagnosis and resolution of wicked problems means that effective SDG decision-making will resist a purely technocratic approach [22] . It has been shown that attempts to do this by removing politics and value judgments results in de-emphasising important aspects of urban sustainability [16] . While the scientific, evidenced-based perspective is necessary [36] , it must take the form of "map making", not "navigating" [23] . Multiple domains of knowledge (e.g., science, traditional, lay, managerial) will have to be brought to bear in the service of sustainability [37] . Over-determining the optimal number and mix of perspectives is also problematic, both because doing so presumes a complete grasp of the boundaries of the problem [38] and also can reduce diversity [39] . While this element shapes the answers to the input governance question, it also shapes the process, in that it dictates that the method for decision-making must invite and elicit the required diversity.
Deliberative Communication: Prescriptions of the preferred communication mode elucidate the process nature of governance questions. The most conducive mode of problem-solving and decision-making around wicked problems [40] and particularly sustainability issues, tends to be a "deliberative" one [16, 41] . Deliberation is a form of communication involving the exchange of reasons between persons representing different political "discourses" (perspectives, worldviews, etc.); rational reflection; and the public justification of possible solutions, with the aim of coming to resolution or action. Deliberative discussion can confer greater legitimacy [42] and exhibits greater epistemic strength than alternatives [43] . This makes deliberation well matched to the deeply contested nature of sustainability issues [44] .
• Distributed and Collaborative Power and Action: It is widely acknowledged that distributed and collaborative power will be important to making significant progress toward sustainability [44] [45] [46] . Centralised, "top-down" policy-making approaches have been rejected in various quarters, including the UN itself, which recommends collaboration and localisation of the SDG's. (" . . . All stakeholders, acting in collaborative partnership, will implement this plan.") [2] . Competitive mechanisms are viewed with scepticism, especially in light of the well documented failure of markets to achieve improved sustainability [47] , and the critique of them as a driver of the current sustainability crisis [48, 49] . Acknowledging the general unsuitability of market mechanisms for solving sustainability problems does not preclude use of them (or on "top-down" directives)
as a tool for harnessing support for some goals in some cases. Nevertheless, a collaborative approach to wicked problems is desirable precisely because it is important to "make those people who are being affected into participants of the planning process. They are not merely asked but are actively involved in the planning process" [50] . Engendering such collaboration goes to the process governance question of how decisions are made, but it also has a clear implication of actual influence and power being vested in the outcomes of the collaborative process, rather than an interesting, but hollow discussion (output). This principle is evident in the recent trend toward decentralisation of the SDGs, i.e., implementing them at the local municipal level, where decision-makers are "closer to the people" [51, 52] . Even in undemocratic nations, there has been a preference for local implementation [53] .
We contend that the governance model that has the greatest potential to satisfy these foregoing sustainability governance requirements is deliberative democracy [54] . Deliberative democracy is characterised by reason giving discourse between everyday people in an egalitarian environment, with the outcomes being influential on government policy or action. It is a political philosophy with roots in the enlightenment, which has undergone intensive research and practice over the past three decades, morphing into an increasingly accepted alternative for democratic decision-making [55, 56] . We situate ourselves in this theory continuum with modern theorists [57] who hold to the communicative ideals of Habermas, but accept the need to balance agonist and consensus modes [58] with a freer conception of valid discursive types [59] .
Three key governance principles differentiate deliberative democracy from community consultation, "empowered" community engagement, and other forms of democracy and citizen participation [60] . Listing these principles also conveniently allows us to compare them to the governance principles we described above that will implement and integrate the SDGs:
• Deliberation/Weighing: Participants in a deliberative democratic process weigh reasons and arguments for and against competing options using rationality and shared values [61] . In the service of some "common good" the group seeks to arrive at a publicly justified decision or conclusion that is based on the shared judgment that the preponderance of such reasons and arguments favours one option over another. While the search for common ground is important, reaching consensus is desirable but not essential [62] . This principle of deliberation/weighing is no more than the deliberative communication element of the SD governance. In practice, the deliberative ideal can be approached in a number of ways. A wave of research over the last two decades [63] , demonstrated how this principle could be achieved through elements of design and execution. Two elements were particularly relevant. The first was the use of randomly selected citizens who often knew little about the topic under deliberation or were politically inactive, but could clarify the values they held dear. This was found to be advantageous to deliberation because participants were not cognitively or emotionally anchored to a position and hence were open to potential attitude shifts on the topic [64] . Being selected by lot also increased their democratic legitimacy-they were seen to have no vested interests. The second element was the inclusion of stakeholders involved in, or affected by, the issue being deliberated, whose expertise and buy-in would be important. Stakeholders with particular expertise and perspectives, including those with credentials and others with community wisdom, can be included in the deliberations in a number of ways other than as members of the deliberating group. This included: becoming members of deliberation overseeing committees to vet information and decision rules for neutrality; contributing position papers on their perspectives; presenting their views and being cross-examined by deliberators; and/or being invited to observe the proceedings. The broader public can also be invited to participate in numerous ways such as being asked to suggest options, present them to the deliberators and respond to their questions; discuss draft recommendations with the deliberators; and/or observe the deliberation process through webcasting or as live audience Such contributions are an important element of high quality deliberation [65] .
• Representation/Inclusion: As a form of democracy that pays particular attention to the deliberative communication mode, representation is important to deliberative democracy for two main reasons. Firstly, as a form of democracy, the legitimacy claim to decide on behalf of a "demos" is definitional. Secondly, the deliberative desire to weigh all arguments and perspectives on an issue of importance to a "demos" drives a search for inclusion of those perspectives as another claim to (deliberative) legitimacy [66] . These are the propelling reasons behind the preference for descriptive representation of a population when selecting participants for a deliberative governance process. This is contrasted with the substantive representation common in most electoral democracies where an elected candidate advocates for a constituency based on a pre-set policy agenda. Descriptive representation chooses representatives based on relevant political attitudes that often manifest in demographic characteristics (e.g., age, gender, socio-economic status etc.). Random selection (often with stratification for demographic characteristics to maximise representativeness) is the most common method of achieving a decision-making group who reflect the diversity of outlooks (worldviews) within the general population. This diversity directly contributes to the input diversity that is an important element of governance capable of integrating the SDGs. Additionally, such representativeness brings with it a claim of deliberative legitimacy. This legitimacy boosts the claim that any decisions from the decision-making (process) were made collectively for the common good, since the group descriptively resembles the collective. That claim can then increase the likelihood of influence and action following the deliberative decision-making by the collaborative group (output).
• Influence/Impactfulness: Although deliberative democracy is known for its focus on a particular form of political communication, it remains a form of democracy, and consequently its outputs must have influence on the governance of a group of people. This influence is sometimes a delegation of power, but most deliberative forums take place in the context of existing power structure and statutes and usually have to take account of this. For example, the Citizens Assemblies of British Columbia and Ontario recommended changes to their constitutions that required a referendum to pass and while they were narrowly defeated they were successful within their own terms of producing a measure to be voted on by the populace as a whole [67] . Such influence can often have downstream effects, like in the case of the Irish Constitutional Convention [68] that some have argued was a key initiator of a later, successful abortion referendum [69] . In practice, it has been found that a prior commitment by official decision-makers enables participants to exert influence-and to be seen as exerting influence-on policy development and decision-making about the matter being deliberated. This commitment can stretch from serious consideration of recommendations with a public response, through to implementation through referendum with many ways of being influential.
These principles clearly show that deliberative democracy incorporates the desired governance characteristics best fitted to addressing the wicked problem of integrating the SDGs described above. Although related, we distinguish participatory democracy as a governance system that is best fitted to integrating the SDGs from deliberative democracy. We appreciate the emphasis of participatory democracy on the broad involvement of constituents in a political system if a wicked problem is to be resolved; indeed, in Section 3 we advocate for scaling governance of implementation of the SDGs to as many constituents as is feasible. However, it is the lack of focus on deliberation and collaboration in participatory democracy that in our view, makes it an inferior choice when compared to deliberative democracy as a form of governance to integrate and implement the SDGs. In spite of believing deliberative democracy as a governance system is well matched to the challenge of implementing the SDGs, it is not without its shortcomings. Despite its successful implementation in many countries and improvements in methodology, it has yet to be scaled (both vertically and horizontally) and institutionalised [70] . The need to scale initiatives to improve their scope and reach, while addressing higher levels of complexity, has had only limited success. Retaining high-quality deliberation and containing costs have proved difficult. Institutionalisation has also been problematic, in part because most existing democratic power structures inherently limit the potential for co-decision-making between elected officials and their constituents, and in part because power is rarely conceded voluntarily. Fortunately, these shortcomings are not insurmountable and do not preclude the use of deliberative democracy in this context. We are not alone in this conclusion, with others identifying it as a viable option for earth systems governance [71, 72] , and showing it to be effective in discrete SDG implementation in terms of prioritisation [13] , consistency, and rational choice [73] . However, because this approach holds such potential to effectively address wicked problems and successfully integrate the SDGs, we hold that it is likely to play a pivotal role in future efforts to realise the latter [4, 12, 74] .
A Model for Achieving Integrated SDGs in Cities
Having established the value in a deliberative democratic approach to integrating the implementation of the SDGs, we now move on to a practical application of this approach in urban environments. The official road map for achieving the SDGs in urban environments, "Getting Started on the SDGs in Cities" (which we will refer to as the "Guide") [51] outlines a four-step process:
Initiate an inclusive and participatory process of SDG localisation: including awareness raising, multi-stakeholder involvement, strong leadership, and integrated governance.
2.
Set the local SDG agenda: equipping the SDGs with ambitious but realistic local agendas, evidence-based decision-making, and public involvement. 3.
Plan for SDG implementation: using goal-based planning, both long-term and multi-sectoral, and supporting it with financial resources and partnerships. 4.
Monitor SDG progress: by measuring progress and gains in program efficiency using disaggregated data systems, local monitoring, and evaluation that develops local capacity and enhances responsive and accountable governance.
The Guide offers little advice on how to carry out these tasks. Decision-making processes are left vague and ambiguous. It is unclear "who gets to decide", "what process is to be used for decisions", and "what happens when the decision is made". While there are hints that these steps should be "participatory and inclusive", neither a rationale nor instructions are provided (the Guide does provide in boxes a list of potential stakeholders and examples of participation throughout, but there is no exploration of deeper theory or a framework linking and explaining the examples).
To address these inadequacies, the following framework reformulates the four tasks above using the principles of deliberative democracy in order to include enhanced deliberation, representation and influence, while preserving the overall Guide's structure. We offer reasons for this reformulation, and support them with reference to case studies. A note of caution: Implementation and integration of the SDGs is not only a wicked challenge-it is an undertaking unique in human history. There exists little reliable data to draw on in supporting our contention that the governance model we propose affords us the best chance to implement and integrate the SDGs successfully. This is an artefact of the nature of wicked problems discussed in Section 1 and its uniqueness and its shifting nature. Consequently, any overly prescriptive formula or detailed plan would either become rapidly outdated or inapplicable to particular cases. With this in mind, we believe the general application of principles and the illustration of those principles in action in a case study is the most viable approach. This does not mean that scientific principles and rigour should be abandoned, but only that a measure of humility is needed to allow for flexibility, action learning, and reflection and revision.
Commit to and Prepare for Localised SDG Deliberative Democratic Processes
While deliberative democratic governance processes are important for resolving cities' wicked unsustainability problems, such processes cannot be established and maintained within the usual structures through which government officials acquire their authority and exercise their "power over" people, permitting citizens to "have their say", but keeping "the last word" for themselves. Public servants must put the "service" back into their job descriptions, and agree to explore ways of exercising "power with" people-committing not only to the principle of citizen empowerment, but allowing citizens to influence the decisions that are made.
Choosing the appropriate degree of influence can be facilitated by referring to spectrums of participation that have been much discussed and modified [75] [76] [77] . Different parts of the process may allow for different levels of participation and influence. Clarifying the level of influence is important for two reasons. First, as noted previously, shared responsibility and authority are highly desirable in efforts to resolve wicked problems. Second, survey research from the USA [78] and Australia [79] has shown that citizens prefer a "partnership" relationship with their government rather than an increase in empowerment. They want neither complete control nor marginal consultation, but rather a decision-making process that is respectful of the strengths, resources and experience of ordinary people in combination with the experience and knowledge of elites, and the learning that goes with both. In view of the continuing widespread decline in trust in western democratic governments [80, 81] , pursuing this aim would do much to restore public trust. Third, a greater level of citizen influence rules out a "business as usual" approach in which decision-making is considered to lie exclusively within the purview of elected representatives. Restricting citizen participation to "inclusion" and substituting stakeholder analysis for genuine collaboration, as outlined in the Guide, will not suffice. Deliberative democracy must "call into existence" [82] a public partner that can articulate the public's voice in all its diversity and complexity [83] .
Co-Design the Local SDG Agenda
In deliberative democracy, the commitment to the public's influence can be demonstrated initially by inviting the local public to set the agenda by prioritising and modifying the SDG targets in a way appropriate to local circumstances and requirements. The public's aspiration to partnership with government can be satisfied by complementing bureaucratic and technocratic expertise with the experience of both "on-the-ground" knowledge and values and priorities that only citizens can bring to the process.
Strong evidence now exists that descriptively representative, deliberative "mini-publics" [83, 84] possess the ability to set agendas for achieving sustainability. A mini-public is a microcosm of the wider public. We use an intermediately expansive definition of mini publics of a broadly representative and inclusive sub group of an affected population that engages in structured and facilitated deliberation toward an influential end. One example of a mini-public is a Deliberative Poll [85] implemented in various areas of policy to inform government actions [86] . Often these Deliberative Polls have led to progress toward sustainability in the area of policy being addressed [87, 88] as well as shifting citizen attitudes [89] .
The authors employed a similar process for the purpose of agenda setting in the city-region of Greater Geraldton, Western Australia [90] . This deliberative poll sought to understand public views on key sustainability challenges facing the city-region. A randomly selected sample of 3000 residents received detailed questionnaires and was invited to attend a "deliberation day" to learn more about the issues. Around 150 randomly sampled community members (stratified by age, gender and geography) participated in this mini-public. Participants filled out the community survey again (to calibrate the results to be representative of the population demographics). Then they listened to different perspectives, cross-examined speakers, discussed the issues raised in small groups and without coming to any decisions, filled out the survey for a final time. The results from the 557 randomly sampled residents who completed their surveys, and around 100 who participated in a one day mini-public, showed resolve for the City to take proactive steps to become carbon neutral, and only increased following the deliberation. This surprised administrators and resulted in a far more ambitious sustainability agenda than originally planned [91] .
In a second example of agenda setting in Greater Geraldton, a mini-public of around 250 participants worked in parallel with a multidisciplinary team of around 20 experts over three days to "co-design" a new Statutory Regional Plan to guide future City Region land use planning policies and decisions [92] . Around 250 community participants (one third randomly sampled, one third invited stakeholder representatives and one third respondents to broad advertisements) deliberated over three days in small groups using networked computers to help synthesise the ideas of the room and facilitate prioritisation of the most important issues. In parallel, the multidisciplinary expert team created geographical picture plans from the community participants' ideas and priorities [93] that underwent continual modification and prioritisation by the community. Once again surprising officials, the plan prioritised the protection of the region's natural assets and structured more sustainable urban living.
In both instances, the enacting of deliberative democracy principles through these mini-publics resulted in new directions that achieved a greater impact by being integrated into institutional processes with broader purposes in the region. Hence, after two years, the results of over a dozen other deliberative democracy initiatives were incorporated into a City-Region Community Charter and the Local Planning Strategy [92] . In turn, the Community Charter later morphed into the Strategic Community Plan, which drives the funding and operations of the city-region. Though the SDGs had not yet been globally adopted, the challenges that these mini-publics addressed covered the same territory. Our experience with these mini-publics has demonstrated consistently that everyday people do not tend to think in the silo'd categories created by technocrats. Instead, they seem to see and understand the world more holistically, thereby achieving integration of diverse topics without conscious effort at the agenda design level.
Co-Implement the Local SDG Agenda
The SDG Guide does describe a method for planning in a goal-based environment: "backcasting" ("Backcasting" is planning by defining a desired future and looking backwards to identify policies and programs that will logically enable that specified future from the present). While the shift from forecasting to backcasting is admirable, including the integration of collective values with current data and future trends, this does represent only the tip of the implementation iceberg. Implementation also needs to include budget allocation and financing, policy changes, training, regulatory reform, evaluation, progress reporting, and other machinery of government changes. Critically, the legitimacy of government is undermined whenever the authorities try to implement solutions that people believe are made "politically" rather than "on the merits". It suffers as well when there is a "loss of signal" that feeds information back to constituents from officials, and vice versa. Continuous citizen involvement in policy-making, which enables people to feel they've been heard and treated fairly, is essential to sustaining confidence in government.
One example of this co-implementation that has become institutionalised in over 2500 places across the globe is Participatory Budgeting (PB) [94] . PB has demonstrated its ability to change the practice of governments regarding municipal spending [95] and to stimulate local economies, bringing local communities back to life [96] . PB is a family of disparate processes, generally involving local people allocating a pre-determined total (usually around 10 percent of a municipal budget) to projects developed by civic groups. The basic PB process begins with the broader community participating in community assemblies as a first step in engaging groups of residents in developing, discussing, and finally submitting proposals to the local government for costing. These projects are then displayed in public places throughout the community, and people vote for their favourites. The top priorities within the allocated budget are enacted, often with local people assisting in their implementation. Often, local representatives have a role in the scrutiny and monitoring of the process.
With a history of over 20 years in cities, PBs have been recommended by the World Bank [97] for their efficacy in improving health, inequality, social justice, and other non-environmental outcomes [98] . However, it has been argued that this style of PB is not a strongly deliberative experience [83, 99] although it scores highly on the principles of influence and inclusion. It has further been suggested, that such deliberation principles are necessary for a fully participatory budgeting experience [96] -and particularly, for the all-encompassing task of implementing the SDGs. A form of PB has been developed in Australia that does meet the fuller deliberation standard with the other requirements of deliberative democracy.
In the "Australian PB", members of the public usually allocate 100 percent of a municipal budget [90, 100] . Municipal budgets are too complex, though, for the usual PB procedure by which local people vote on stakeholder groups' project proposals without deliberation. The increasing demand for services, often with shrinking budgets mitigates against budgetary allocation to long term strategies to achieve goals such as the SDGs. In these circumstances, any PB in which participants wish to allocate funds for one or more SDGs almost certainly will have to meet the requirements of deliberative democratic governance mentioned earlier: distributed power and collaborative decision-making and action; access to information that only a diverse set of participants can supply; and, most important of all, the careful listening, weighing, and balancing that characterise deliberative communication.
Four Australian PBs (all deliberative mini-publics) have been implemented in urban areas: one in Melbourne, Victoria's capital city [101] , one in Canada Bay, New South Wales [100] , and two in the City-region of Greater Geraldton (CGG) in Western Australia (WA). Each of these PBs illustrated how citizens can integrate multiple SDGs, even strengthening the legitimacy of democratic process, including when tough decisions need to be made, "when the rubber hits the road". The two CGG PBs are described briefly below.
In response to public anger due to large tax increases [102] the municipal government committed to pioneering City-Region Participatory Budgeting [100] on the entire allocation of the local government budget. Two Participatory Budgeting initiatives were established. The participants of both were citizens selected via stratified random sampling by age, gender, cultural background, and residential location by an independent party to constitute a descriptively representative mini-public. The criteria for judging a service or piece of infrastructure were generated by mini-public members through extensive deliberation and endorsement and then calibrated to determine the reliability and validity of their criteria. From the outset, the local government committed to considering all the recommendations of the mini-publics, implementing them where possible, and providing a public explanation if they could not (the maximum degree of influence allowed under local legislation). The first Participatory Budgeting Panel of 30 participants deliberated over four Saturdays to determine the allocation of a ten-year capital works budget of around $AUD 70 million. The elected Council accepted the Panel's Report's recommendations without change [103] . The second Participatory Budgeting Panel of 40 participants deliberated over eight Saturdays on the range and level of City Region services, allocating 100 percent of the operational budget (over $AUD 70 million). Once again, the recommendations were accepted as legitimate and used to create the operational budget for that financial year [104] . The process of both Panels involved vigorously cross examining city administration officials and deliberating together to determine the budget allocations using a combination of a Multi Criteria Analysis and 21st Century Deliberation. In each PB Panel, participants pushed achieving a sustainable future to the front and centre in their deliberations and allocations.
Deliberative elements such as reflection and justification in the service of the common good were built into the process through the generation of the Panel's value-based criteria and through the request that participants give reasons and reveal their motivations for each service or improvement to infrastructure they supported. Panel members rated the quality of the deliberations very highly, stating that they understood the issues under discussion very well (97%); learnt about the issues and got new information very well or quite well (93%); and heard from people with differing viewpoints very well or quite well (100%). Table facilitators noted significant contestation and dissent in small group discussions during the phases of clarifying common values and prioritising projects and service.
Significantly, the criteria developed by participants demonstrated their awareness of tension between competing goods, and hence the inescapability of trade-offs-a fact of life typically obscured by categorising costs and benefits as economic, social, or environmental. The criteria developed by these everyday citizens reflected a more thoughtful recognition of conflicts between discrete values and the need to reconcile them than do criteria developed by experts and technocrats.
In our view, the generation by participants of values-based criteria has several important advantages in deliberative PBs:
• It allocates resources that align with community expectations in a more sophisticated way than an opinion poll, (or a less deliberative PB) which assumes citizens are fully cognisant of their values and do not need to reflect on them, nor on those of others involved, prior to making important decisions.
• Considered deliberation helps people recognise values they hold in common. It also helps them understand and acknowledge values they do not share. Further, deliberation requires people to justify their views of the priority they believe their values ought to be assigned relative to other values. It impresses upon people the inescapability of trade-offs and the need to consider whether the expected benefit is worth the cost in terms of other values that must be deemphasised. Value-based criteria can be weighted to incorporate the relative importance of each to the community.
•
Openly discussing and determining the importance of a service or project fosters transparency with regard to participants' interests and motivations. (The scores on each criterion for each project are open to inspection.) In addition, deliberation exerts social pressure on participants to be logically consistent from one project to another. In our experience, such pressure is positive in that it tends to elicit more rigorous thinking from people. This does not mean that other members of the public will necessarily agree with the rationale the mini-public provides. Rather, it means the group's reasoning is more likely to be more internally consistent and to relate clearly to the values and priorities the group recommends.
• Carefully deliberated and weighted criteria with coherent (reasoned) recommendations increase the accountability of participants to each other and to the larger community.
As an example of co-implementation, PB's provide good evidence that such collaboration between governments and those affected by government budgets can be effective. Further, with a deliberative component that focusses on the complex values of a community, they can harness all the deliberative democratic principles to address the extra challenge that comes with integrating SDGs in cities.
Co-Monitor Progress toward Local SDGs
Monitoring and evaluation may seem an obvious requirement for evidence-based policy, and essential for integrating and implementing SDGs, but traditionally it has been done poorly, even in the well-resourced developed world [61] . As the Guide notes, it can be an expensive and surprisingly politicised process, and for these reasons we recommend monitoring and evaluation based on deliberative democratic principles. From our experience of mini-publics, including in politicised arenas like land use planning and government budgets, which have demonstrated the governance principles needed for co-implementation, the same principles should be applied to monitoring and evaluation. Representative but nonpartisan citizens have shown their ability to hear from both partial and impartial interest groups on technical matters and integrate this with deliberations on their common values. This supports the claim that they could also make useful and influential recommendations regarding what would be important to measure and how it should be measured. There is some literature to indicate this approach can help reduce disagreement stemming from tension between different SDGs and the values they represent, as well as the disputes over transparency and accuracy that often grow out of deeper worries about substantive policy outcomes. Citizens, stakeholders and government officials can develop monitoring and evaluation procedures that all parties will accept as relevant and accurate [105] . Indeed some case studies have already shown that this has been an effective strategy in SDG implementation [106] .
Scaling the Model
To be effective, collaborative problem-solving processes must be representative, deliberative, and influential. While this is more readily achieved when relatively small numbers of people are involved, difficulties arise when the activity is attempted on a much larger scale. Many SDGs can be realised only through policies crafted and implemented beyond the local level of government, to the regional, national and international levels of policy-making. The larger the affected population, the more stakeholders are involved, the more complex are the problems and issues, the more powerful are the political and economic interests seeking to influence decision-makers, and, in consequence, the more difficult it is to resolve disagreements. The Guide itself cites the need for "cross-border cooperation" [51] and "vertical coordination with national and state/regional governments" [51] . Section 3.2 addresses topics such as inter-jurisdictional coordination, and its recommendations are consistent with the literature on these matters. But while such recommendations are helpful [4, 107] , they provide neither an overall approach nor a set of principles for achieving the SDGs at bigger and bigger scales. The Guide explains what must happen, but not how to make it happen. How, exactly, can a city "break down traditional sector-based governance structures"; encourage "coordination between departments and public sector institutions", align "development priorities across different levels of government", and encourage "mutually beneficial decision-making [while] minimizing trade-offs"? [51] . This is the gap that deliberative democracy governance principles can help to fill, while avoiding the over-prescription of specific steps, likely to be detrimental to the adaptation needed to address wicked problems of this type.
The question that now needs addressing is whether it is feasible to "scale" deliberative democracy principles and to move them from face-to-face conversations among a small number of people to multiple groups and communities? The challenge for deliberative democracy interfacing with the SDGs is to preserve its strengths while addressing effectively the added difficulties created by the need to involve a more numerous, more diverse, more contentious public. It is our contention that to meet this challenge, each of the three key principles of deliberative democracy noted earlier-influence, representativeness, and deliberativeness-will have to be "scaled" successfully in a number of dimensions that challenge sustainability at a global level.
Many observers who otherwise support deliberative democracy point out that the great majority of initiatives undertaken to date have been ad hoc, disconnected, relatively small and hence limited in their impact [108, 109] . Currently, there is also much theorising in the field to respond to this critique [70] . This article responds to the scaling challenge by asking how it could be feasible to enhance the principles of representativeness, deliberativeness, and influence on SDG decision-making whenever, wherever, and with whomever it occurs. The following description proposes a number of areas that are presenting a challenge to the SDGs currently, and offers suggestions as to where we might look for inspiration that this can be done.
Scaling Deliberative Democractic Principles to the Grass Roots from the Top
Most successful deliberative democracy experiments have been conducted in geographically localised areas [110] . Localised deliberation is consistent with the emphasis on pursuing SDGs "at the grass roots", but the task remains of linking multiple local areas and cities in order to maximise impacts-or to achieve any substantial impact at all. "Vertical" scaling of this sort has been discussed widely [51, 111, 112] . From our perspective, scaling needs to extend not just to higher levels of political organisation, but beyond the government sector to grassroots organisations affected by the SDGs. Extending beyond government and stakeholders not only increases the legitimacy of agenda setting and implementation, but also improves the decision-making quality by enriching the mix of information, experience, and ideas at the table. It is also clear that strong grass roots/civic support plays an important role in preventing changes in governments from changing this course back to more exclusive top-down control. So far, deliberative democracy has not been widely successful in this sort of scaling as much of its empirical successes have been from the top down direction (i.e., either driven through existing governmental deliberations or through mini-publics sponsored by governments). Several less deliberative examples, however, indicate what needs to happen for such initiatives to be ongoing. Participatory Budgeting in Brazil, for example, has outlived radical changes in government, Even when incoming governments tried to abandon or weaken the influence of PBs, the citizens' protest was sufficiently strong that the PBs not only persisted, but persisted in being co-decisional [113] . In another less deliberative example, the Transition Initiatives in urban sustainability in Genk, Belgium, exemplifies how the strong connection between the "top" and the "bottom" supports growth and longevity [114] . Policy-makers, NGOs, and community groups may initiate discussions of new practices, experiments or technologies likely to move currently unsustainable routines toward greater sustainability. But irrespective of who takes the lead, others are invited and even expected to collaborate. The four-year deliberative democracy case study in Greater Geraldton, WA [90] exemplifies how vertical scaling can be supported, but may not be sufficient. Here, an attempt was made to scale vertically-downward-to empower ordinary citizens in developing the Strategic Community Plan. Policy-makers recruited, trained and supported the efforts of "Community Champions" to convene local deliberations. Promising proposals were then fast-tracked for potential funding and implementation to give the deliberations influence. Community proposals developed through online deliberation were treated similarly. However, in the long term, the Champions' efforts and online deliberation faded when given less support; and overall, the civic support for deliberative democracy was not strong enough to stop changes in governance from reverting to more traditional styles of "power over" the citizenry [90] .
Scaling Deliberative Democratic Principles across Developed and Developing Nations
Expanding influence into parts of the world where deliberative democracy is less common or non-existent, will increase the chances of meeting the SDGs as a whole. The argument here is that, because the ability to deliberate is universal among human beings, democratic governance procedures and tools can be expected to engage and empower people in ways that existing institutions and practices do not [115] . In turn, just as deliberatively involving ordinary people leads to more effective, implementable policy-making in societies where it is prevalent, involving those people in countries where is it non-prevalent, could secure SDG awareness and policy recommendations more aligned with public values, rather than those of vested interests and government officials [116] . Moreover, as mentioned in Section 1.1, this mode of governance provides a potential mechanism to resolve the clash between some activities of developed nations (such as excessive consumption and arms sales) and the SDG related drives of developing ones (such as responsible consumption and security) [14] . There are examples of the potential for such scaling of influence: The global diffusion of Participatory Budgeting (PB) has been enabled by the World Bank which has lent its mainstream economic support to the promulgation of this initiative by investing millions of dollars in grants and loans in developing nations [97] . Deliberative democracy, predominantly implemented in western countries, is now extending to developing countries, including in Pune, India to improve the liveability of the city [117] as well as elsewhere on the subcontinent [118] , and numerous Deliberative Polls that have been held in cities and regions in China over several decades [53] .
Scaling Deliberative Democratic Principles to More and More Complex Problems
Deliberative democracy has specialised in dealing with classes of problems of complexity and "wickedness" [90] that have stymied existing governance systems [31] . Hence, it is well-suited to the task of integrating and implementing SDGs, though its ability to deal with the most complex of issues is still to be fully tested. Deliberative democracy mini-publics have demonstrated their ability to address complex issues that are normally the prerogative of government officials and experts. The Australian PBs, allocating 100% of City budgets, described previously [103, 104, 119] , are a case in point. Participants needed to understand highly complex budgeting, local, state and federal responsibilities and priorities, and then create a system for comparing the costs and benefits of revenues and expenditures in contexts of growing demands for resources, constrained by fixed revenues. Similarly, the Danish Board of Technology over a 10-year period utilised mini-publics to resolve highly complex technological issues that involved ethical issues. The recommendations of participants influenced subsequent legislation that dealt with those issues [120, 121] . Finally, Citizens Juries have tackled complex issues that governments have not been able to resolve including, nuclear waste [122] , river management, and infrastructure spending [84] . Despite these successes, it is still an open question as to whether the complexity of SDGs' wide-ranging goals and multitudes of local values can be usefully dealt with by deliberation techniques as tested thus far.
Scaling Deliberative Democratic Principles to All Parts of the Policy Cycle
Deliberative democracy offers advantages in dealing with problems like integrating and implementing SDGs that require tight feedback loops to incorporate ongoing learnings. Those feedback loops are essential, not just at the stage of devising legislation, but at the stages of planning, implementing, evaluating, and modifying the policy that is adopted. During these stages, the public's informed and considered judgments can be as indispensable as they are when the basic policy is under consideration. To date, unfortunately, we have little experience in scaling to "downstream" or operational/implementation phases [105] . However, with a wicked problem like the SDG implementation, a failure to gather deliberative "wisdom" in the downstream phase of the policy cycle could be catastrophic. It is during the implementation of solutions that the problem tends to shift in response to the intervention, and render ineffective or counterproductive even well-considered and representative plans. This downstream effect is further complicated because it often includes the poorly understood phenomena of how the outcomes of deliberation in one arena or part of a government affect decisions or deliberations in other arenas or structures [123] .
Scaling Deliberative Democratic Principles over Time through Institutionalisation
The inclusion of the SDGs in the Agenda for 2030 implies that they will extend through and beyond the careers of many of the people working on them. Hence, scaling deliberative democracy over time will be important. Ideally, these deliberative democracy processes will become "business as usual" in the politics of liberal democratic governments, becoming deeply embedded and permanently institutionalised [70] . There is some evidence that institutionalisation can be accomplished, though success is patchy. Early examples of deliberative democracy initiatives that for a decade or more include the (now defunded) Tuscany Law of Participation, Law 69 [124] , and the Danish Consensus Conferences on technological issues [120] . Other ongoing initiatives include Constitutional Conventions in the UK and Europe [125] , and the Citizens Initiative Review in Oregon, Colorado, Arizona and Massachusetts [56] . By far, the most prolific forms of deliberative democracy are the Participatory Budgeting initiatives, which have been conducted in over 2500 places across the globe [94] . The experience of the South American PBs suggests that long-term institutionalisation is most likely to occur when the public has had sufficient positive experiences of direct involvement in sharing substantially in the making of decisions, not just being "consulted" (and, of course, where governments have continued to support them). Other factors contributing to the longevity of PBs include the commitment of governments to ensuring that ordinary people remain central to governance as co-responsible and co-decisional actors. This allows processes to evolve rather than simply being repeating in a ritual fashion (two Western Australian initiatives at State and Local Government levels illustrate the value of permitting processes to evolve) [90, 126] ; and ensures that decisions produce results that are concrete and observable, so people can see clear evidence of their participation [113] . From this, we gain some insight into the approaches that might allow implementation of the SDGs on multi decadal timescale.
Scaling Deliberative Democratic Principles for Broader Participation
Two of the key strengths of deliberative democracy are its legitimacy in a contested space [42] and its epistemic strength in the face of uncertainty [43] . These strengths make deliberative democracy especially valuable in attempting to address the contestability and uncertainty inherent in the task of reconciling SDGs, both with other public goods and with each other. Although efforts have been made to maximise legitimacy [71, 127, 128] , at present deliberative democratic methodologies typically do not reach sufficient numbers of citizens to justify the conclusion that they fully embody the core principle of rule by the demos as well as they could [129] .
Most responses to this criticism call for the horizontal scaling of deliberation to include ever-increasing numbers of the public. Scaling "out" to involve greater numbers of people while retaining high quality deliberation can enhance the legitimacy of policy outcomes [130] by increasing diversity, by generating substantive decisions that are more "accurate" [131] , and by improving effectiveness through greater access to relevant knowledge [43] .
Other theorists [132] argue that a higher level of deliberative participation may not be necessary to access the knowledge and to produce the legitimacy of which highly-functional systems of political representation are capable. Unfortunately, the representative model of government at present does not enjoy high levels of trust and satisfaction. Hence, we contend that a nuanced response combining other tools will be maximally effective. The use of descriptive representation (i.e., stratified random sampling) effected through both deliberative practices such as mini-publics and conventional institutional processes can do much to restore public trust in and satisfaction with representative institutions [133] . This entire governance package can be usefully supplemented with non-deliberative input from surveys, opinion polls, and social media. The recent focus on information technologies and their role in scaling participation in governance does require specific qualification like the cautions that apply to opinion surveys generally [134] . While information technology platforms have been invaluable in soliciting public opinion, to date they have fallen far short in terms of generating carefully deliberated public wisdom [135, 136] . There have been some attempts to combine online deliberation with mini-publics with some success. For example, 3000 randomly sampled people were invited to work in deliberation teams during Australia's first Citizens Parliament to develop proposals which would form the agenda for the 150-participant mini-public [137] .
Scaling Deliberative Democratic Principles through Discourse Diversificatioin and Process Quality
This dimension of scaling focuses on expanding the quality of political communication in terms of its usefulness for a world grappling with the complexity and uncertainty of sustainable development. This is important as an inability to maintain or increase deliberative quality scaling while scaling representativeness and influence, will simultaneously undercut the legitimacy of any outcomes (potentially being seen to be ill-informed or partisan; or supportive of participatory but not deliberative democracy). Scaling deliberativeness can be achieved in two main ways, each method focusing on a different aspect of deliberation:
One way to improve deliberation is to increase the diversity of "discourses" associated with the issue being deliberated [138] . A discourse is defined by Dryzek as " . . . a shared way of apprehending the world" through language and a coherent narrative about the way the world functions [139] . Each discourse contains assumptions, which then frame communication and analysis, and dispose people to some decisions and actions rather than others. Provided participants make a good faith effort to understand perspectives other than their own, the quality of deliberation rises in direct proportion to the number of effectively represented discourses. Striving to secure the participation of persons who reflect the full range of discourses present in the population may achieve as much attitudinal diversity as a statistically random sample of that population, without the need to expend the resources required to assemble such a sample.
A second way to improve deliberativeness is by making design and execution interventions that raise expectations for participants' seriousness of purpose, preparation, openness, readiness to learn, reflection, desire to cooperate, realism, and other characteristics of pragmatic, public-spirited civic work. For example, it has been observed that, in some groups, participants can be accomplished at reflecting internally on information and values but are unable to move from the personal activity of reflecting to the collective activities of reason-giving, prioritising, and decision-making. Both of these are important markers of the quality of deliberation [72] and should be improved to scale deliberativeness. The authors have had some success in scaling design features that have been shown to be effective at a small scale through the use of a bespoke software platform that encourages these aspects of deliberation. This platform (WhatDoWeThink TM , https://whatdowethink.com/) has been used primarily with medium to large groups of 30-100 s of participants. It is designed specifically to address several of the challenges commonly encountered in public deliberation. The challenges include: giving voice to all ideas, whether they enjoy widespread support within the group or appeal to only a few participants, and preventing minority views from being rejected too quickly or without justification in a rush to "let the majority decide"; stating ideas succinctly in order to ensure inclusion and acknowledgment while avoiding redundancy; ensuring that all participants have a genuine opportunity to question, clarify, defend, and contest every idea while holding all accountable for their beliefs and actions; transcending the mechanical "adding up" of individual preferences while honouring the principles that each person should "count as one, but not more than one" and that the will of the majority should, other things equal, prevail; and setting collective priorities.
Discussion and Conclusions
The Sustainable Development Goals are visionary, ambitious, all-encompassing and interconnected aspirations for a healthier planet and more peaceful and prosperous lives. Like the Millennium Goals that preceded them, while some successes can be celebrated, overall, our progress towards our desired end result remains far from reach. It is now commonly accepted that we need to find new ways of integrating the SDGs to achieve synergies which could accelerate progress. We know what we need to do, but we're far less clear how we might achieve that. The "how" is made more difficult because we are addressing wicked problems and our usual linear thinking will be inappropriate. However, it is now commonly accepted that the "how" will need to involve partnerships between governments, public and private sectors, the 3rd sector and citizenry, and between nations. The task is enormous and the consequences of failing are dire. This article accepts that we do not have tried and true forms of partnership that can propel us forwards to the change we desire. However, we can look to smaller successes where such partnerships have been successful and then visualize ways to scale them up to greater complexity and out to greater numbers of people and nations.
We begin with clarifying the problem we are addressing-implementing SDGs is a wicked problem-and recognizing that achieving significant movement forward will require us to find ways to integrate them. The recognised need for new partnerships has led us to contend that to achieve this, we need to reform governance-the interactions and decision-making of actors within society to resolve collective problems. The elements of governance we deem to be critical to this reform include finding new ways of eliciting collective value judgements, basing these judgements on diverse inputs, applying deliberative communication, and harnessing distributed and collaborative power and action. The principles underlying such governance are described as deliberation/weighing, representation/inclusion and influence/impactfulness, i.e., deliberative democracy. We apply these governance principles to a model for achieving integrated SDGs in cities that takes the following steps: initiate an inclusive and participatory process of SDG localisation; set the local SDG agenda; plan for SDG implementation; and then monitor SDG progress. However, for this process to move from local to global, from relatively simple to highly complex issues, the model would need to be scaled. We take a more innovative tack in this regard, describing how this could be achieved by scaling deliberative democratic principles in a range of directions that are relevant to global sustainability.
The Former UN Secretary, General Ban Ki Moon, once observed that "our struggle for global sustainability will be won or lost in cities" [140] . Accordingly, our focus has been on cities, in particular how new partnerships in governance can create new ways for cities to integrate and implement SDGs. This will entail democratic renewal that values the empowered participation of everyday people to develop the public wisdom needed to bring about transformative change, i.e., deliberative democracy. There is a sound rationale for supporting deliberative democracy as an important pathway to achieving the SDGs, and there are exemplary case studies. However, we recognise that unless we can scale deliberative democracy in terms of influence, representativeness and deliberativeness, as well as scaling vertically, horizontally, and over time, these pathways are likely to be very limited. The key will be not only achieving intermittent successes, but systematic change. It is now time to test whether by scaling deliberative democracy, and doing this systematically, cities would be better armed to take on the SDG challenge. Funding: This research received no external funding.
